
8.  CONCLUSIONS 

This study assumes that the information currently available for the OOWs is insufficient 
for the correct process of decision making when involved in a critical situation of 
collision. To solve this problem, the paper proposes which information should be 
accessible for the OOWs of ships in critical situation of collision. By testing simulators, 
this new information allows the calculation of the RLS of each vessel and the minimum 
turning circle, either hard to port or hard to starboard, in periods of 10 seconds for the 
three cases analyzed. The results indicate that providing both vessels with a system of 
instantaneous representation of minimum turning circle could avoid reaching the RLS 
and making the correct avoidance maneuver. The results open a new research line for the 
development of the proposed representation system. 
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Abstract 

This paper shows the changes that have occurred to the Manila Amendments to the 
International Convention on Standards of Training, Certification and Watchkeeping for 
Seafarers Code (STCW 2010 Code). In the School of Maritime Engineering of the 
University of Cantabria with the degrees in Nautical Engineering and Maritime 
Transport (Deck Officers), Marine Engineering (Engine Officers) and Maritime 
Engineering (Naval Engineering), we have taken into consideration all these changes 
and have adapted them to the academic training of the STCW 2010 Code. We recognize 
the need to train our maritime protection students (future officers, Captains and Chief 
Engineers of the Spanish Merchant Marine) with the latest and most effective tools and 
protocols. 

Thanks to the Maritime Collaborative Website of the Spanish Navy (ENCOMAR) we 
can complement and ensure the theoretical and practical training of our students to 
improve their knowledge on Maritime Security. 
 
 
 
Keywords 
Maritime Safety, Maritime Security, Spanish Navy, ENCOMAR, Piracy. 
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1.  INTRODUCTION 

The Manila Amendments to the International Convention on Standards of Training, 
Certification and Watchkeeping for Seafarers Code (STCW 2010 Code) have promoted 
highly significantly the maritime safety and Security, establishing basic training and 
advanced training in these sectors [11]. Basic training in Safety and Security is a 
requirement to navigate for all Seafarers. In the School of Maritime Engineering of the 
University of Cantabria, with the degrees in Nautical Engineering and Maritime 
Transport, Marine Engineering and Maritime Engineering (Naval Engineering) we have 
adapted to the changes proposed by Manila and the 2010 STCW Code [11]. We 
recognize the need to train our students (future officers, Captains and Chief Engineers 
of the Spanish Merchant Marine) in Maritime Safety and Maritime Security with the 
latest and most effective tools and maritime security protocols [6] [21] [22]. 
 
The practical part of Maritime Security is complemented with the participation of 
students on an online MARSEC exercise prepared by the Spanish Navy, held every year 
in mid-May. The Spanish Navy has created, for this purpose, a Web portal called 
"Maritime Collaborative Website of the Spanish Navy (ENCOMAR)" [26]. In this 
website the Spanish Navy maintains relevant information on security for the merchant, 
fishing and recreational (yachts) communities [6]. 

The new virtual environment [7] has innovative opportunities for collaboration, 
communication and creation of knowledge. Without doubt, this increases the chances of 
cooperation and teamwork learning virtually, so far we are limited to a face to face 
environment [9]. This aspect of education has been able to encourage and facilitate the 
development of skills and attitudes that stimulate collaborative learning [2][3]. Using 
personal computers can [8] distance exercises in real time and create learning platforms 
[27]. These virtual platforms allow us to provide on-line teaching and learning. This 
method allows students to take courses when they have time and it also allows us to use 
this system anywhere. Using this, students see their attitudes, autonomy, organizational 
skills, discipline and group decision making reinforced. 

To ensure our objective (better learning of students) to the Likert surveys carried out by 
the students, we have processed them according to the Rasch technique [23]. The 
software used for data processing and the extraction of results was Winstep 3.75 [15] 
[16]. The results assured us [24] the better learning of our students to perform in 
practice with the Spanish Navy MARSEC Security exercise. 

 

2. MANILA AMENDMENTS TO STCW CODE 

The safety and security needs in the maritime activities are in a continuous change. The 
“Manila Amendments” were adopted at a Diplomatic Conference in Manila, 
Philippines, held in June 2010, and are aimed at ensuring that the necessary global 
standards will be in place to train and certify seafarers to operate technologically-
advanced ships for some time to come [11]. New requirements are issued by IMO [2] 
[10], international and national organizations in order to cover as much as possible all 
dangerous situations which can be met during operation of the ships, boat and sports 
crafts. These requirements will be reached through an adequate training. 
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The important changes of the “Manila Amendments” to each chapter of the Convention 
(STCW Code) are: 

- Improved measures to prevent fraudulent practices associated with certificates 
of competency and strengthen the evaluation process (monitoring of Parties' 
compliance with the Convention). 

- Revised requirements on hours of work and rest and new requirements for the 
prevention of drug and alcohol abuse, as well as updated standards relating to 
medical fitness standards for seafarers. 

- New certification requirements for able seafarers. 

- New requirements relating to training in modern technology such as electronic 
charts and information systems (ECDIS). 

- New requirements for marine environment awareness training and training in 
leadership and teamwork. 

- New training and certification requirements for electro-technical officers. 

- Updating of competence requirements for personnel serving on board all types 
of tankers, including new requirements for personnel serving on liquefied gas 
tankers. 

- New requirements for security training, as well as provisions to ensure that 
seafarers are properly trained to cope if their ship comes under attack by 
pirates.  

- Introduction of modern training methodology including distance learning and 
web-based learning. 

- New training guidance for personnel serving on board ships operating in polar 
waters. 

- New training guidance for personnel operating Dynamic Positioning Systems. 

Maritime Safety and Security is one of the activities where a specific level of 
knowledge and understanding is required, to be able to react and minimize any possible 
threat on safety or security of the ship. 

The Manila Amendments to the International Convention on Standards of Training, 
Certification and Watchkeeping for Seafarers Code (2010 STCW Code) design an 
adequate training scheme and are based on specific competencies among which they 
maximize security and maritime security.  

In the second year of Nautical Engineering and Maritime Transport, Marine 
Engineering and Maritime Engineering (Naval Engineering) degrees of the School of 
Maritime Engineering of the University of Cantabria, students have a subject in the 
second quarter of the academic year named “Maritime Safety and Security I”. This 
subject has 60 ECTS credits (European Credit Transfer and Accumulation System). 
This subject has the same load in theoretical classes as in practical classes (30 hours of 
theory and 30 hours of practical work in the Maritime Safety and Security laboratory, 
in the Sea, in the fire training center and in the computer room). Similarly, it has 7.5 
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hours of academic tutorials and 15 hours of evaluation, namely 22.5 hours of follow up 
class. Complemented with 15 hours of group work and 52.5 hours of autonomous work 
of each student. All of which amounts to 150 hours of this subject. The part of 
Maritime Safety is common to 100% to Degree in Nautical Maritime and Transport 
Engineering and Degree in Marine Engineering.  

Therefore, based on Chapter VI of the 2010 STCW Code [11] about Standards 
regarding emergency, occupational safety, security, medical care and survival 
functions in Section A-VI/1 with the requirements for safety familiarization, basic 
training and instruction for all seafarers, we conducted safety familiarization training. 
Based upon Section A-VI/6 we completed the part of Maritime Security in the 
Standard of competence for security-related familiarization training.  

 

2.1. BASIC SAFETY TRAINING (BST). 

Basic Safety Training (BST) is actually four courses. These courses are: Personal 
Survival, Basic Firefighting, Personal Safety and Social Responsibility, and Elementary 
First Aid (this part is conducted in the subject "Health Training and Quality"). This 
course has to be renewed every 5 years, or under certain conditions, and the mariners 
have to show that they have at least 1 year of service on board vessels of 200 GRT. or 
more within the last 5 years. 

Now with Manila Amendments to International Convention on Standards of Training, 
Certification and Watchkeeping for Seafarers Code (2010 STCW Code) [11] all 
certificates expire after five years. In Table 1 we summarize the theoretical, practical 
training and evaluation of knowledge of the course on personal survival techniques 
course OMI 1.19 [12] [13] 
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Table 1 - Specific competencies in personal survival techniques. 

Competence Theory  (10 hours) Practices (12 hours) Criteria for evaluation 
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Types of emergency 
situations which may 
occur, such as collision, 
fire and foundering. 
Types of life-saving 
appliances normally 
carried on ships. 
Equipment in survival 
craft. 
Location of personal life-
saving appliances. 
Principles concerning 
survival, including: 
1. Value of training and 
drills 
2. Personal protective 
clothing and equipment 
3. Need to be ready for 
any emergency 
4. Actions to be taken 
when called to survival 
craft stations 
5. Actions to be taken 
when required to abandon 
ship 
6. Actions to be taken 
when in the water 
7. Actions to be taken 
when aboard a survival 
craft 
8. Main dangers to 
survivors 

Assessment of evidence 
obtained from approved 
instruction or during 
attendance at an approved 
course or approved in-
service experience and 
examination, including 
practical demonstration of 
competence to: 
1. Don a lifejacket. 
2. Don and use an 
immersion suit. 
3. Safely jump from a 
height into the water. 
4. Right an inverted liferaft 
while wearing a lifejacket. 
5. Swim while wearing a 
lifejacket. 
6. Keep afloat without a 
lifejacket. 
7. Board a survival craft 
from the ship and water 
while wearing a lifejacket. 
8. Take initial actions on 
boarding survival craft to 
enhance chance of survival. 
9. Stream a drogue or sea-
anchor. 
10. Operate survival craft 
equipment. 
11. Operate location 
devices, including radio 
equipment. 

 
 
 
 
Action taken on identifying 
muster signals is appropriate to 
the indicated emergency and 
complies with established 
procedures. 

 
 
The timing and sequence of 
individual actions are 
appropriate to the prevailing 
circumstance and conditions 
and minimize potential 
dangers and threats to survival. 

 
 
Method of boarding survival 
craft is appropriate and avoids 
dangers to other survivors. 

 
 
Initial actions after leaving the 
ship and procedures and 
actions in water minimize 
threats to survival. 

 Source: authors based in STCW2010 Code and course OMI 1.19. 

 

 

In Table 2, we summarize the theoretical, practical training and evaluation of 
knowledge of the course on Basic Firefighting OMI 1.20. 
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Table 2 - Specific competencies in fire prevention and firefighting 
techniques. 

Competence Theory (15 hours) Practices (7 hours) Criteria for evaluation 
M
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Shipboard fire-fighting 
organization. Location of 
fire-fighting appliances, 
emergency and escape 
routes. 
Fire triangle. Types and 
sources of ignition. 
Flammable materials, fire 
hazards and spread of fire. 
The need for constant 
vigilance, actions to be 
taken on board ship. 
Fire and smoke detection 
and automatic alarm 
systems. Classification of 
fire. 

 
 
 
 
 
 

 
Assessment of evidence 
obtained from approved 
instruction or attendance at an 
approved course. 

 
 
Initial actions on becoming 
aware of an emergency 
conform to accepted practices 
and procedures. 
 
 

 
 
 
Action taken on identifying 
muster signals is appropriate to 
the indicated emergency and 

   
 

 
Fi
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 e
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in
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h 
fir

es
 

Fire-fighting equipment 
and its location on board. 

 
Instruction in: 
1. Fixed installations. 
 
2. Fire-fighter’s outfits. 
 
3. Personal equipment. 
 
4. Fire-fighting appliances 
and equipment. 
 
5. Fire-fighting methods. 
 
6. Fire-fighting agents. 
 
7. Fire-fighting procedures. 
 
8. Use of breathing 
apparatus for fighting fires 
and effecting rescues. 

Assessment of evidence 
obtained from approved 
instruction, including practical 
demonstration in spaces which 
provide truly realistic training of 
the ability to: 
1. Use various types of 
portable fire extinguishers. 
2. Use self-contained breathing 
apparatus. 
3. Extinguish smaller fires. 
4. Extinguish extensive fires 
with water, using jet and spray 
nozzles. 
5. Extinguish fires with foam, 
powder or any other suitable 
chemical agent 
6. Enter and pass through, with 
lifeline but without breathing 
apparatus, a compartment into 
which high-expansion foam has 
been injected. 
7. Fight fire in smoke-filled 
enclosed spaces wearing self-
contained breathing apparatus 
8. Extinguish fire with water 
fog or any other suitable fire-
fighting agent in an 
accommodation room or 
simulated engine-room with 
fire and heavy smoke. 
9. Extinguish oil fire with fog. 
10. Effect a rescue in a smoke-
filled space wearing breathing 
apparatus. 

 
 

 
 
Clothing and equipment are 
appropriate to the nature of the 
fire-fighting operations. 
 
 
The timing and sequence of 
individual actions are 
appropriate to the prevailing 
circumstances and conditions. 
 
 
 
Extinguishment of fire is 
achieved using appropriate 
procedures, techniques and fire-
fighting agents. 
 
 
 
Breathing apparatus techniques 
and procedures. Comply with 
accepted practices and 
procedures. 

  Source: authors based in STCW2010 Code and course OMI 1.20. 
 

In Table 3, we summarize the theoretical, practical training and evaluation of 
knowledge of the course on elementary first aid OMI 1.13. This part is conducted in the 
subject "Health Training and Quality”. 
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Table 3 - Specific competencies in elementary first aid techniques. 

Competence Theory (10 hours) Practices (6 hours) Criteria for evaluation 
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Assessment of needs of 
casualties and threats to 
own safety. 
Appreciation of body 
structure and functions. 
Understanding of immediate 
measures to be taken in 
cases of emergency, 
including the ability to: 
1. Position casualty. 
2. Apply resuscitation 
techniques. 
3. Control bleeding. 
4. Apply appropriate 
measures of basic shock 
management. 
5. Apply appropriate 
measures in event of 
burns and scalds, 
including accidents caused 
by electric current. 
6. Rescue and transport a 
casualty. 
7. Improvise bandages and 
use materials in the 
emergency kit. 

 
 
 
 
 
 
 
 
 

 
Assessment of evidence 
obtained from approved 
instruction or during 
attendance at an approved 
course 

 
 
 
 

 
The manner and timing of 
raising the alarm is appropriate 
to the circumstances of the 
accident or medical emergency. 

 
 
 
The identification of probable 
cause, nature and extent of 
injuries is prompt and complete 
and the priority and sequence  
of actions is proportional to any 
potential threat to life. 

 
 
 
Risk of further harm to self and 
casualty is minimized at all 
times. 

Source: authors based in STCW2010 Code and course OMI 1.13. 

 

In Table 4, we summarize the theoretical, practical training and evaluation of 
knowledge of the course on personal safety and social responsibilities, OMI 1.21. 
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Table 4 - Specific competencies in personal safety and social 
responsibilities.  

Competence Theory (10 hours) Practices Criteria for evaluation 

 
C
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es

 

Types of emergency which may occur, such as 
collision, fire, foundering. 
Knowledge of shipboard contingency plans for 
response to emergencies. 
Emergency signals and specific duties allocated 
to crew members in the muster list; muster 
stations; correct use of personal safety 
equipment. 
Action to take on discovering potential 
emergency, including fire, collision, foundering 
and ingress of water into the ship. 
Action to take on hearing emergency alarm 
signals. 
Value of training and drills 
Knowledge of escape routes and internal 
communication and alarm systems. 

 
 
 
 

 
 
Assessment of 
evidence obtained 
from approved 
instruction or 
during attendance 
at an approved 
course. 

 
 
Initial action on becoming 
aware of an emergency 
conforms to established 
emergency response 
procedures 
 
 
 
 
Information given on 
raising alarm is prompt, 
accurate, complete and 
clear. 

T
ak
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to

 p
re

ve
nt
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Basic knowledge of the impact of shipping on the 
marine environment and the effects of 
operational or accidental pollution on it. 
Basic environmental protection procedures. 
Basic knowledge of complexity and diversity of the 
marine environment. 

 
Assessment of 
evidence obtained 
from approved 
instruction or 
during attendance 
at an approved 

 

 
Organizational procedures 
designed to safeguard the 
marine environment are 
observed at all times. 

 
O
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ve
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 w
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ng
 

pr
ac
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. 

Importance of adhering to safe working practices 
at all times. 
Safety and protective devices available to protect 
against potential hazards aboard ship. 
Precautions to be taken prior to entering enclosed 
spaces. 
Familiarization with international measures 
concerning accident prevention and occupational 
health.  

 
 
Assessment of 
evidence obtained 
from approved 
instruction or 
during attendance 
at an approved 
course. 

 
 
Safe working practices are 
observed and appropriate 
safety and protective 
equipment is correctly used 
at all times. 

C
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to
 e
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ec
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e 
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m

m
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ti
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s  

on
 b
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sh

ip
. 

Understand the principles of, and barriers to, 
effective communication between individuals 
and teams within the ship. 
Ability to establish and maintain effective 
communications. 

 
Assessment of 
evidence obtained 
from approved 
instruction  

 
Communications are clear 
and effective at all times. 

 
C
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fe
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tio
ns
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ps

 
on
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ip
. Importance of maintaining good human and 

working relationships aboard ship. 
Basic team working principles and practice, 
including conflict resolution. 
Social responsibilities; employment conditions; 
individual rights and obligations; dangers of drug 
and alcohol abuse. 

 
Assessment of 
evidence obtained 
from approved 
instruction or 
during attendance 
at an approved 

 

 
 
Expected standards of work 
and behaviour are observed 
at all times. 

 
U
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Importance of obtaining the necessary rest. 
Effects of: Sleep, schedules, and the circadian 
rhythm on fatigue. Physical stressors on 
seafarers. 
Environmental stressors in and outside. .the ship 
and their impact on seafarers. Changes on 
seafarer fatigue. 

 
Assessment of 
evidence obtained 
from approved 
instruction or 
during attendance 
at an approved 

 

 
Fatigue management 
practices are observed and 
appropriate actions are 
used at all times. 

Source: authors based in STCW2010 Code and course OMI 1.21. 
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The practical work for personal survival techniques are done in the  Maritime Safety 
Laboratory of the School of Maritime Engineering of the University of Cantabria and in 
the Bay of Santander. The practical work for fire prevention and firefighting techniques 
are done in the Maritime Safety Laboratory of the School of Maritime Engineering and 
the  fire training center used by the Santander Firefighters. The Maritime School of 
Engineering of the University of Cantabria is approved by the General Directorate of 
Maritime Affairs for these IMO courses (1.19, 1.20, 1.13 and 1.21). 

 

2.2. STANDARD OF COMPETENCE FOR SECURITY AWARENESS 

After the terrorist attack on the twin towers in New York on September 11, 2001, new 
safety and security systems and procedures for the global maritime traffic have been set. 
These controls and procedures were put in place to help ensure the security of shipping 
[10]. The security situation in the maritime world changed this horrible day. It created 
an international standard requiring shipping companies and vessels to have a safety and 
security plan [1]. These Maritime Safety and Security requirements imply that the 
captains and officers of the Merchant Marine, the skipper  of the Fishing Marine and 
also yacht users, must know all security protocols. Piracy has existed as long as 
maritime trade  in the last decade maritime piracy is associated with international 
terrorist movements of a religious nature [18] [19]. The Rise of Piracy in shipping is a 
global problem for humanity [19]. Maritime piracy acts are related to international 
terrorist. Nowadays, many people know this problem because of the bloody events in 
Somalia. Now maritime piracy is rising in the Gulf of Guinea. Piracy is a problem for 
maritime traffic, fishing and pleasure boating, it is a problem which threatens the 
maritime business globally [18]. When navigating hostile waters there is a tool called 
NCAGS (Naval Cooperation and Guidance for Shipping) which is essential for the 
protection of the ship [21] [22] [26].            

The requirements for security-related training and instruction for all seafarers are in 
Section A-VI/6 of the Manila amendments to STCW Code [11]. The General 
Directorate of Maritime Affairs has established as standard of competence in security 
awareness the IMO model course 3.26. This training is given to the three degrees in the 
subject “Maritime Safety and Security I”, the degrees are: Nautical Engineering and 
Maritime Transport, Marine Engineering and Maritime Engineering (Naval 
Engineering) of the School of Maritime Engineering of the University of Cantabria.  

In Table 5, we summarize the theoretical, practical training and evaluation of 
knowledge of the course of competence in security awareness, OMI 3.26. 
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Table 5 - Specific competencies in competence in security awareness. 
 

Competence Theory (9 hours) Practices (3 hours) Criteria for evaluation 
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Basic working knowledge 
of maritime security terms 
and definitions, including 
elements that may relate to 
piracy and armed robbery. 
Basic knowledge of: 
International maritime 
security policy and 
responsibilities of 
Governments, companies 
and persons. Organization 
of Spanish Navy. 
Maritime security levels 
and their impact on 
security measures and 
procedures aboard ship 
and in port facilities. 
Security reporting 
procedures. NCAGS. 
Security-related contingency 
plans. 

 
 
 
 
 
 
 
Assessment of evidence 
obtained from approved 
instruction or during 
attendance at an approved 
course. 

 
 
 
 
 
Requirements relating to 
enhanced maritime security are 
correctly identified. 
 
 
Writing and sending the 
formats Alpha and Bravo 
NCAGS. 
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Basic knowledge of: 
Techniques used to 
circumvent security 
measures. 
Enabling recognition of 
potential security threats, 
including elements that 
may relate to piracy and 
armed robbery. 
Enabling recognition of 
weapons, dangerous 
substances and devices 
and awareness of the 
damage they can cause. 
Handling security-related 
information and security-
related communications. 

 
 
 
 
 
Assessment of evidence 
obtained from approved 
instruction or during 
attendance at an approved 
course. 

 
 
 
 
 
 
Maritime security threats are 
correctly identified. 
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 Basic knowledge of 
training, drill and exercise 
requirements under 
relevant conventions, 
codes and IMO circulars, 
including those relevant 
for anti-piracy and anti-
armed robbery. 

 
Assessment of evidence 
obtained from approved 
instruction or during 
attendance at an approved 
course 

 
 
Requirements relating to 
enhanced maritime security are 
correctly identified 

Source: uuthors based in STCW2010 Code, course OMI 3.26 and manual NCAGS ATP-2(B) Vol II. 
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The Maritime School of Engineering of the University of Cantabria is approved by the 
General Directorate of Maritime Affairs for this IMO course (3.26). 
 
The practical part of this course is complemented by the participation of all students of 
the subject “Maritime Safety and Security I” in the exercise on Maritime Security that 
takes place every year by the Spanish Navy MARSEC in mid-May. The participation of 
students is carried out online [3] [8]. The Spanish Navy, on its institutional Web page, 
has a link called "Maritime Collaborative Website of the Spanish Navy (ENCOMAR)" 
see Figure 1. In this website the Spanish Navy has maritime traffic information 
compromised by terrorist areas and piracy [4]. They make several scenarios for 
collaborative NCAGS training [8] [9], to train units of the Spanish Navy and the 
merchant navy to familiarize themselves WITH collaborative procedures and 
establishing cooperation [3] [25] [26]. 

 

Figure 1 - ENCOMAR, Spanish Navy Web. 
 

 
  Source: Spanish Navy (ENCOMAR). 
 
 
The Maritime Collaborative Website of the Spanish Navy (ENCOMAR) is staffed every 
day of the year, continuously by The COVAM (Maritime Surveillance and Operations 
Centre). It is the tool used by the FAM (Maritime Action Force of the Spanish Navy) to 
fuse and analyze the data received through a wide variety of different sources, and by 
means of which is able to obtain a near-to real-time image of what is happening within 
the Spanish waters of interest [26]. This activity is known as Maritime Situation 
Awareness. The product resulting from this continuous merging and analyzing process 
is known as Recognized Maritime Picture (RMP). The RMP is the final product that the 
COVAM offers to all Spanish Navy vessels at sea and, under specific request, to those 
national state-owned agencies with competences at sea [26]. 
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Figure 2 - Students of the School of Maritime Engineering of the 
University of Cantabria participating online in the exercise of 
Maritime Security (MARSEC) of the Spanish Navy. 

 

 
Source: authors 
 

In this experience the Spanish Navy will design various scenarios for MARSEC 2014. 
The Spanish Navy will design a specific scenario for students of the School of Maritime 
Engineering of the University of Cantabria. Students will practice with a similar 
scenario that can be identified in reality. 

A scenario of this kind is located in the Gulf of Somalia (GOA), or in the Guinean area 
[17] [20]. With this scenario the students will practice with the ship security tool 
NCAGS [21] [22]. The Spanish Navy from its institutional website will also create an 
access to the exercise for students. The scenario will develop in the Mediterranean 
waters south of the Balearic Islands (Figure 2). From this platform, the Spanish Navy 
will receive requests for traffic of students and will simulate cases of ship security. This 
information is presented in the NCAGS formats Alfa and Bravo, tools to ensure the 
operation of maritime traffic are guaranteed by a naval force if necessary [21] [21]. 

Each student will participate in the maritime security exercise operating a vessel with 
characteristics defined by them. Students will participate in this exercise by performing 
a simulation of a navigation corridor that ensured their security in navigation, with 
speed parameters depending on their ships. 
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Figure 3 - Maritime navigation corridors for School of Maritime 
Engineering with ENCOMAR. 

 

 
 
Source: Spanish Navy (ENCOMAR). 
 
 
To give more realism to the participation of students, the Spanish Navy will send by e-
mail navigation instructions and notices to mariners. This dynamism will serve to 
reinforce their learning [11] [14] as well as to reinforce the concepts and methods of the 
ship security tool. In addition, each day the students will visit the NCAGS center of the 
Naval Command of Santander, where they will receive further explanation of the 
exercise MARSEC 2014 by naval officers on the data being processed (see Figure 3). 
Naval officers will answer students’ questions on Maritime Security and the 
competencies of the Spanish Navy.  
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Figure 4 - Students of the School of Maritime Engineering of the 
University of Cantabria in NCAGS center of the Naval Command of 
Santander 

 

 
    Source: authors. 
 

After the teaching experiment carried out in 2013 in the MARSEC exercise, all students 
had a Likert poll. After processing it according to the Rasch technique [23] we obtained 
some interesting results for our educational planning. The software used for data 
processing and extraction of the results was Winstep 3.75. The results assure [5] [15] 
[16] [24] us better learning of our students to be complemented by the Security practical 
work in the Spanish Navy 

 

CONCLUSIONS 

- Basic training in Maritime Security has to be part of the Nautical Engineering and 
Maritime Transport, Marine Engineering and Maritime Engineering (Naval 
Engineering) degrees. 

- Participation in the exercise of Maritime Security (MARSEC) of the Spanish Navy in 
the training of students serves to improve knowledge on Maritime Security. 

- The Maritime Collaborative Website of the Spanish Navy (ENCOMAR) is an ideal 
tool to combat piracy and terrorism, as it helps the merchant, fishing and recreational 
(yachts) communities ensure maritime protection. 

- Students who have participated in the MARSEC 2013 exercise have learned to contact 
with the Spanish Navy (COVAM) if their ship has a Maritime Security problem. 
MARSEC is a clear enrichment in the training of students and serves to improve 
knowledge on Maritime Security. 

 

195

Safety and Security



REFERENCES  

[1] Alexander, Y.; Richardon, T. (2002) Maritime Terrorism Phase Next? The 
Washington Times, October 20, 3. 

[2] Barkley, E.; Cross K.; HowelL, C. (2005) Collaborative Learning Techniques: A 
Handbook for College Faculty. San Francisco. Jossey-Bass, Inc.  

[3] Cook, J. (2002) The Role of Dialogue in Computer-Based Learning and Observing 
Learning: An Evolutionary Approach to Theory. Journal of Interactive Media in 
Education (JIME). 

[4] Díaz-Bedia, L. (2010) La Yihad y el terrorismo marítimo: Al Qaeda y algo más. 
Revista General de Marina. Spanish Defense Ministry. April. 

[5] Febles Acosta, J. (COORD.) (2008) Los Modelos de Rasch en Administración de 
Empresas. Aplicaciones avanzadas. Santa Cruz de Tenerife: Fundación FYDE-Caja 
Canarias. 

[6] Fisher, R.J.; Edward H. and Gion G. (2008) Introduction to security. Amsterdam, 
Elsevier. 

[7] Gros, B. (2000). El ordenador invisible. Barcelona. Gedisa. 
[8] Gros, B. and Silva, J. (2005) La formación del profesorado para su labor docente en 

espacios virtuales de aprendizaje. Revista Iberoamericana de Educación 36, 14.  
[9] Harasim, L.; Hiltz, S. R.; Turoff, M.; Teles, L. (2000) Redes de aprendizaje. Guía 

para la enseñanza y el aprendizaje en red. Gedisa. Barcelona. 
[10] IMO (2013) ISPS Code, 2013 Edition, London. 
[11] IMO (2010) Manila Amendments to the annex to the International Convention on 

Standards of Training, Certification and Watchkeeping for Seafarers (STCW). 
STCW/CONF.2/33.  

[12] IMO, MSC/Circ. 1023 (2002) Guidelines for Formal Safety Assessment (FSA), 
London. 

[13] International Shipping Federation, Safety culture is enlightened self interest, (2011) 
ISF. 

[14] Jarvela, S. et al. (2002) Web-based cases in teaching and learning: the quality of 
discussion and a stage of perspective talking in asynchronous communication. 
Interactive Learning Environments 10, 1-22. 

[15] Linacre, J. M. (2012) Winsteps® Rasch measurement computer program. 
Beaverton, Oregon: Winsteps.com. 

[16] Linacre, J. M. (2012) Winsteps® Rasch measurement computer program User's 
Guide. Beaverton, Oregon: Winsteps.com.  

[17] Maritime Organizations et al. (2011) BMP4. Best Management Practices for 
Protection against Somalia Based Piracy. Ver: 4. Witherby Publishing Group Ltd. 
Livingston, Edinburgh, Scotland, UK. 

[18] Martínez M., J.E. (2009) The Security of the Citizen’s Ports. Journal of Maritime 
Research. Volume 6, Number 1, 33-42. 

[19] Merlos, J. A., (2009) El terrorismo marítimo en la estrategia de Al Qaeda. Revista 
General de Marina. Spanish Defense Ministry. February-January 

[20] MSCHOA (2011) Gulf of Aden Internationally Recommended Transit Corridor & 
Group Transit Explanation. EU. NAFOR Somalia, Maritime Security Center. Horn 
of Africa (MSCHOA). Online: http://www.shipping.nato.int/ 

196

Maritime Transport



[21] NATO, (2006) ATP-2(B), Volume II, Naval Co-Operation and Guidance for 
Shipping Manual (NCAGS). Guide to Owners, Operators, Masters and Officers. 
Change 2. 

[22] NATO, (2009) ATP-2(B), Volume I, Naval Cooperation and Guidance for 
Shipping (NCAGS) Manual. 

[23] Oreja Rodríguez, J.R. (2005) “Introducción a la medición objetiva en Economía, 
Administración y Dirección de Empresas: El Modelo de Rasch”. IUDE. Documento 
de Trabajo. Serie Estudios 2005/47. Instituto Universitario de la Empresa de la 
Universidad de la Laguna. Santa Cruz de Tenerife. 

[24] Rasch G. (1960) Probabilistic models for some intelligence and attainment tests. 
Chicago: The University of Chicado Press.  

[25] Salmon, G. (2000) E-moderating: The key to teaching and learning online. London. 
Kogan Page. 

[26] Spanish Navy (2014) Fuerza de Acción Marítima: COVAM. Available from: 
https://encomar.covam.es/ 

[27] Wu, X.; Anderson, R. C.; Nguyen-JahieL, K. and Miller, B. (2013) Enhancing 
motivation and engagement through collaborative discussion. Journal of Educational 
Psychology. Online First Publication, April 29. 

197

Safety and Security


	PREFACE
	DIRECTORS
	ORGANISING COMMITTEE
	INTERNATIONAL SCIENTIFIC COMMITTEE
	INDEX
	1. PORTS AND TERMINAL MANAGEMENT
	THE RAILWAY HINTERLAND CONNECTION
	THE ANALYSIS OF HINTERLANDS OF INTERMODAL TERMINALS IN POLISH SEAPORTS
	SIMPLIFIED SYSTEM FOR MAGNETIC COMPASS COMPENSATION
	VENEZUELAN PORTS MASTER PLANS FACING NEIGHBOR PORTS AND GLOBALIZATION PROCESS

	2. HUMAN ELEMENT
	DEVELOPMENT OF MOBILE COGNITIVE TEST SOFTWARE APPLICATION ON SITUATIONAL AWARENESS OF SEAFARERS
	CARGO LIQUEFACTION AND DANGEROUS OF SHIP
	ON BOARD LABOUR CONDITIONS AND SPANISH SEAFARERS SHORTFALL
	INVESTIGATION OF THE MANAGEMENT AND LEADERSHIP CONCEPTS IN MARITIME SECTOR
	SHIPS’ STOPOVER TIMES AND THEIR IMPACT ON CREWS

	3. SAFETY AND SECURITY
	POSSIBLE E-MARITIME APPLICATIONS FOR IMPROVED SAFETY, SECURITY AND ENVIRONMENTAL PROTECTION
	ENHANCING SAFETY OF HELICOPTER MARITIME OPERATIONS
	DETERMINATION OF THE REACTION LIMIT SITUATION BETWEEN TWO VESSELS TO PREVENT A COLLISION
	HOW THE MANILA AMENDMENTS TO THE STCW CODE ENHANCE TRAINING IN MARITIME SAFETY AND SECURITY
	THE PROBABILISTIC SHIPS DOMAIN STUDY AND INCIDENTS MODEL ON THE ROUTE BETWEEN SWINOUJSCIE AND YSTAD
	INDUCED MARITIME ACCIDENTS

	4. SHIPPING, NAVIGATION AND ROUTING
	SINGLE WINDOW FOR MARITME SAFETY INFORMATION (MSI)
	THE ARCHITECTURE OF DATA TRANSMISSION IN INLAND NAVIGATION
	SAFETY MANAGEMENT SYSTEM FOR RESTRICTED AND OPEN SEA AREAS
	CHANGES IN RO-RO TRANSPORT TENDENCIES IN SANTANDER PORT
	AN INLAND WATERWAY OPTION FOR SUSTAINABLE FREIGHT TRANSPORT IN SOUTHEASTERN EUROPE
	FAILURE MODE AND EFFECT ANALYSE IN HIGH SPEED CRAFTS

	5. MARITIME EDUCATION AND TRAINING
	EFFECT OF SEA EXPERIENCE AND COMPUTER CONFIDENCE IN ECDIS TRAINING
	SEAMEN TRAINING - HISTORY, REALITY AND PERSPECTIVES IN SERBIA
	SIMULATION-BASED REVALIDATION MODEL COURSE TO DEMONSTRATE SEAFARERS’ COMPETENCE FOR DECK OFFICERS DISCIPLINE
	COMPARATIVE ANALYSIS OF EATING ATTITUDE SCALE AND BODY MASS INDEX OF MARITIME FACULTY STUDENTS
	MONALISA 2.0 AND THE SEA TRAFFIC MANAGEMENT
	SEAMEN TRAINING - HISTORY, REALITY AND PERSPECTIVES IN SERBIA

	6. SHIPBUILDING, YACHT AND NAVIGATION
	THEORICAL AND DESCRIPTIVE ANALYSIS OF THE WAVE ENERGY IN THE “BARCELONA WORLD RACE”
	CONCEPTUAL DESIGN AS A DRIVER FOR INNOVATION IN OFFSHORE SHIP BRIDGE DEVELOPMENT
	EFFICIENCY OF THE CATHODE PROTECTION IN THE SPORTS CRAFTS, FISHING AND CABOTAGE BOATS
	COMPARATIVE ANALYSIS OF THE RESULTS OF MEASUREMENTS AND CALCULATIONS OF PERIODS OSCILLATION MOTION OF THE TRAINING SHIP MODEL
	REDUCTION OF FUEL CONSUMPTION IN FISHING FLEET ENGINES
	ANALYSIS OF THE PROCESS OF INSPECTION IN RECREATIONAL CRAFT IN SPAIN. SUGGESTIONS FOR SAFETY IMPROVEMENT

	7. SHIPPING, LOGISTICS AND TRAFFIC MANAGEMENT
	MARITIME PASSENGER TRANSPORT AS AN URBAN AND INTERURBAN ALTERNATIVE ON THE RIVER GUADALQUIVIR: GuadaMAR.∗
	THE ECONOMIC VIABILITY OF THE NORTHERN SEA ROUTE AS A SEASONAL SUPPLEMENT FOR CONTAINER SHIPPING BETWEEN EUROPE AND ASIA
	HOW CAN COOPERATION AND COLLABORATION BETWEEN TWO NEIGHBOURING PORTS WITHIN THE OSLOFJORD AREA BECOME REALITY?
	WiderMoS, A NEW WAY TO MAKE BETTER BUSINESS BY USING THE EU CORE NETWORK CORRIDORS AND SMART LOGISTICS
	ARE THERE SIGNIFICANT DIFFERENCES IN PORT INNOVATION AFTER DECENTRALISATION? WATERSHED ANALYSIS
	CONTAINERS MOVEMENTS COST ANALYSIS IN A MARINE TERMINAL
	THE EFFECT OF THE ECONOMICAL CRISIS OF 2007 TO THE CONTAINER LINERSHIPPING IN SPAIN, TURKEY AND GREECE

	8. MARITIME ENVIRONMENT AND ELECTRONICS & HUMAN INTERFACE
	BALLAST WATER MANAGEMENT CONVENTION AND TURKISH SHIPPING PERSPECTIVE
	A COMPARATIVE STUDY OF THE NORTHERN SEA ROUTE (NSR) IN COMMERCIAL AND ENVIRONMENTAL PERSPECTIVE WITH FOCUS ON LNG SHIPPING
	MODEL-BASED SENSOR SUPERVISION IN INLAND NAVIGATION NETWORKS:
	RESIZING STUDY OF MAIN AND AUXILIARY ENGINES OF THE TANKER VESSELS AND THEIR CONTRIBUTION TO THE REDUCTION OF FUEL CONSUMPTION AND GHG.

	9. MARITIME ENVIRONMENT II
	THE ENERGY EFFICIENCY INDICATORS OF FISHING CUTTERS FOR THE POLISH FISHING FLEET
	ENERGY AUDIT STRUCTURE DEDICATED TO FISHING CUTTERS OPERATING AT THE BALTIC SEA
	GOVERNING EXTERNAL COST OF SHIPPING IN EMISSION CONTROL AREAS: AN INSTRUMENTATION APPROACH
	REVIEW OF LEGISLATION ON NOISE AND VIBRATION REGULATIONS IN MERCHANT SHIPS
	ANALYSIS OF VIABILITY TO PROMOTE A HUB RO/RO TERMINAL IN PALMA OF MALLORCA (SPAIN) PORT
	THE ENVIRONMENTAL MONITORING OF FINNISH PORTS – CASE PORT OF HAMINAKOTKA

	10. MARITIME POLICIES AND ISSUES AND MARITIME HERITAGE
	ETHICS AND THE ENVIRONMENT, WITH A VIEW FROM THE SEA
	ROLE AND IMPORTANCE OF MARINE INSURANCE IN MARITIME TRANSPORT
	IMPLEMENTATION OF THE MLC 2006 CONVENTION:
	DANGERS AT SEA AND HELPS TO SAILORS FOR OVERCOMING THEM IN THE PAST
	DYNAMICS OF MARITIME TRANSPORT IN THE BALTIC SEA: REGIONALISATION AND MULTIMODAL INTEGRATION
	PROBLEMS RELATED WITH ENERGY EFFICIENCY IMPROVEMENT OF THE POLISH FISHING FLEET
	RESEARCH AND ANALYSIS OF FP6 AND FP7 PROJECTS IN WATERBORNE TRANSPORT WITHIN TRANSPORT SECTOR IN EUROPE


	Button3: 


